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Developing a new 
approach on Brazilian 
hydroelectric sector to 
deal with migratory fish 
conservation 
João de Magalhães Lopes 
International Conference on Engineering and 
Ecohydrology for Fish Passage – Corvallis 2013 
 
- Problem Presentation 
 
 
- Development of risk evaluation and management 
methodologies 
 
 
- Results 
 
 
- Other projects and perspectives 
 
Topics: 
   
. Runs 65 Powerplants 
. Distributed by 19 brazilian 
states 
. Produces 6.754 megawatts 
  
  
Cemig Geração e Transmissão S.A.: 
The problem 
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- Neotropical Fish Migration: general concept 
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 - Every Powerplant 
presents a risk for 
native fish species. 
 - Risks of accidents involving 
fish in powerplants 
 - Accidents 
2000 – Jaguara Dam 2007 – Três Marias Dam 
 - Direct impact on fish 
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- Historical Data 2001-2007 
 - Major consequences 
 
- Ecological Impacts 
 
- Conflicts with local communities 
 
- Lost of confidence with environmental agencies 
 
- Fines (growing values each time) 
 
- Image problens to stake-holders 
- Developmente of risk 
evaluation and management 
methodologies 
. Understand powerplant impacts on Fish. 
. Propose projects and protocols to 
reduce them. 
. Measure and evaluate the results. 
Goals 
 
- Step 1: Creation of a interdisciplinary program inside Cemig 
Principles 
. Use scientifc criteria and methods to seek answers 
. Change “the way things are done” based on results 
. Transparency to society 
. Always work in partnership 
 
 
 
 
 
 
 
 
. Interdisciplinary group 
. Supported by direction board 
. Independent 
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Drainage of dr ft-tube 
  
Turbine start 
 
Others 
  
Non identifie  
 
 
Oscillation in power 
generation 
 
Spillway operation 
  
Sincronous ope tio  
  
Regular operation 
 
 
Fish kill 
  
Fish rescue 
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- Step 2: Survey of historical data 
 
  . Identification of powerplant operations that bring risk for fish 
 - Step 2: Survey of historical data 
 
  . Identification of year periods with bigger risks for fish 
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Specie % 
Mandi (Pimelodus maculatus) 65 
Curimba (Prochilodus spp) 23 
Corvina (Plagioscion squamosissimus) 16 
Mandi Curimba Corvina 
 
- Step 2: Survey of historical data 
 
  . Identification of species envolved in accidents 
 - Step 3: Powerplant cathegorization 
 
  . Classes A, B and C  
 
 
 
A – High risk 
B – Medium risk 
C – Small risk 
 - Step 4: Implanting a fish protection protocol 
 
  
 
 
- Procedures 
 
- Responsibilities 
 
 
 - Step 5: Implanting a fish risk model for each powerplant maneuver 
 
 
 
  
 
 
Small risk 
High risk 
- Castnets, Gillnets, Fishing Poles 
 
- Sonar technologies 
 
 
 - Step 5: Implanting a fish risk model 
 
 
 
  
 
 
Correlating fish abundance and maneuver risk 
- 15 fish/m²:  Small Risk 
 
  
- 15 a 30 fish/m²:  Medium Risk 
 
  
- 30 a 50 fish/m²  High Risk 
 
  
- Above 50 fish/m²:   Very High Risk 
 
 - Step 6: Implanting physical barriers and improvements 
 
 
 
  
 
 
 - Step 7: Implanting a Company Indicator 
 
 
 
  
 
 
- Results 
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Ano 
Resgate de peixes Morte de peixes
Partnerships 
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- Other projects and 
perspectives 
Index of Biotic Integrit 
Fish behavior and 
migration patterns 
Fish monitoring 
Thanks. 
João de Magalhães Lopes 
joaoml@cemig.com.br 
www.cemig.com.br/peixevivo  
 
